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I. IN? i i G D U L ‘ f l d N  

This  p r o g r e s s  report  is submi t t ed  in  accordance w i t h  

Article 1 and Item 2 of Article !I, af Contract  X X S  5-1048. 

11. C O N T  K A C T  OBJECTIVE 

‘The objective of this c o n t r a c t  is to improve  n icke l -  

c a d m i u m  b a t t e r i e s  through ~ e s t ~ n g  and a n a l y s i s  of failures. 

Speci f ica l l> ,  a nl imlc;  r;i battericc. developed by II iinufai.- 

t u r e r s  under i4.452? Cc..itraL!Y d r e  b e i n g  sub,cctcd :o o p e r -  

atioxial and d:; ivironnj :>La1 i L s t i n g  to cc t e rn ; ine  faikure rates 

a n d  r o d e o  of f a i lu re .  ,;row4 these r e s u l t s  spec i f i c  s u g g e s -  

tions for Ihe p r o p e r  appiication ami p o s s i b i e  in.pJ ovement 

of this battery type ma) be  macle. 

S u m b e r  oi Cells 
i n  Oribinal  G r o u p  

10 
1U 
10 

10 
10 
l U  

‘i i2rr;p. C y c l e s  
Oi; Corn ple ted 

25 5 c ; O O t  
25 5uUU-t- 
LS Scjtiut 

50 48rjli+ 
50 401ib t 
5u 48Ui‘t 

1 



h'umber of C e l l s  
i n  Or ig ina l  G r o u p  

10 
I i j  

10 

10 
5 

1 1; 

4 

Leepth of 
C i s c ha r g e -- Mfr. 

Sonotone 25% 
r':3ulcl Id570 

G ulton 25% 

50 not o ne I uyo 
Gould  10% 
Gc!tnn 1 o.r, 

.Temp. Cycles  
ec C o rn p l e  i e  d 

25 47cut 
25  1 vuut 
2 5  47UW 

- 10 45uot 
-10 34cu i - 10 4500t 

25 42Cii-t 

L u r i n g  chis repor t ing  period IIO failures were experienced 

b y  the ce11d of che three InaGufacLurzrs i n  any of Lhc five en- 

vi ronrzenta l  and d i scha rge  depth condi t ions,  aad &ticharge 

vol t&ges  i u r  rzprese. .raLve cy c l t s  ;c;urnulateci d . i r . ng  the  

r e p o r t  period a r e  shown o n  the  a t t ached  shee t s .  

F o u t  fai lure t es t6  w e r e  conductea o n  the gro:ip of Gould  

National celli+, whicli was r ~ n i o v a i  irom cycling at 25.C a n d  

40% discharge a8 rzporred last nsonth. 

on the procedure  i r d  results of ~i i f : se  i - s to  i. . , ;>r:iided. 

A separate report 

C u r i n g  the repori  period, s p e c i a l  t e s t s  were conducted 

on the  group of t h r e e  h n o t o n e  cel ls  c j c l i n g  a; 4070 depth  of 

d i s c h a r g e ,  to investigate nnethods which m a y  be used (while  

in  o r b i t )  to e l i n ~ i a a t e  ' u e n ' o r y  effects '  o r  to r e - e s t a b l i s h  

r a t e d  capac i ty  without first ' s h o r t i n g '  inuividual  c ~ > l l s .  The 

rtrita fc~r ! h c a  testn :‘hewn on a t t ached  shee ts .  i'he data 

shoiii tha t  ihe capac i ty  cif c z i l s  duli i lg  c,.clin,:  ab l e s s  

i 
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Cel l s  - 3-ailed In i t ia l  ? e s t s  - - - - - - - - - - 5 
C e l l s  - Failed in Cycl ing  to Gate - - - - - - - 4 
C e l l s  - Now Cycling - - - - - - - - - - - - - 4i: 

Elec t ro ly t e  Leakage - 

E l e c t r i c a l  Leakage - - - - - - - - - - - - 
- - - - - - - - - - - - 4  

2 

L'EL1.S $-AILED I N  CYCLING 'IC D A T E  

25.C - 40% Ofecharge (537 c y c l e s )  - - - - - - - - 1 - - - - - - - 1 
- - - - - 1 

1 - - - - - - '- 
I 'otal 4 

50.C - 1076 Discha rge  (3L88  c y c l e s )  
50.C - loc/o Discha rge  (4079 c y c l e s )  
50.C - lU70 Discha rge  (4281 c y c l e s )  - 

- - 

At 25.C - 1070 Discharge - - - - - - - - - - - - 
At 25.C - 25% Discharge - - - - - - - - - - - - 16 
A t  25.C - 4U70 Discha rge  - - - - - 
A t  5O.C - 10% C i s c h a r g e  - - - - - - - - - - - - 
At -10.c - 1UYuCi~charge - - - 

1(J 

3 
7 

- - - - - - - - 10 

'I otal 40 

- - - - - - - 

- 
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* Cine ceii  u ~ i l g e d ,  one Leaked a f t e r  i n i t i a l  t e s i s  

rClectro1)tc Leakage - - - - - - - 23 
L,lectrical Leakage - - - - - - - - 2 (Failc>d 3:)tt; Init la1 3 

At 25.C - 25% L'lscharge - - - - - - - - - - 1 CJ 

NC'LL: This  last  grol ip  t o t a l i n g  1:) ce l l s  is t rom the E ~ O C P  

of 23 cells r epor t ed  as havina e l e c t r o l )  t e  l e n k a g c .  
'1 hey w e r e  st2nt to t h e  m a n u f a c t u r c x  for c,x;.nJination, 
r e t u r n e d  to this f a c i l i t y ,  a n d  are now cj-cling z.=s 
indicated.  



Electrolyte J.eaicag:e - - - - - - - - - - - 5 
iglectrical l-eaicape - -  - - - - - - - - - - L 

.!t 25.G - lL?>- List  !iardt: (2263 c y c l e s )  - - - - - - - - - - I 
i',t 25.C - 25010 Lisl-ha.ge ( 1 2 9 8  cycles )  - - - - - - - - - - 1 
A t  25.i - 2570 Lischalge ( 1 2 7 U  c y c l e s )  - - - - - - - - - - 1 

1 At 25.C - 25010 Discharge (1.116 c ) c l e s )  - - - - - - - - - - 
'iotaL 4 

- 

CELLS NOW CYCLING 

* - Cel l a  cycl ing on special t e s t  are the three cells reported above 
as  having bulged af ter  init.ia1 t e s t s .  
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GENERAL DATA SHEET 
TEST I SPEC: 1 PAR: !TEST NO: I 



GENERAL DATA SHEET 

2 
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GENERAL DATA SHEET 

I 
I 

LAB SUP CHECK: 



TEST 

Xi-Cad lti Le11 Lrkjup, A a t e c i  3 .  5 ." l i  
MANUFACTURER: 

So noto ne 
INSTRUMENTS: 

SPEC: PAR: TEST NO: 
i repor t  3b 
DATE: 
Lb < . c t .  i 3 6 3  

1. !ir 
1 .  l i  
1. 12 
1. .'I 
1 ,  :& 

-__- 1. 1 7  
1. 17 
i .  IS: 
1.18 

TEMP: RH: 

A. i 7  A. l a  
3 .  I ?  1. l b  
1 .  l o  1. 16 
1 .  i i  1. 16 
1. l b  1 ,  16 
1. 1: 1, 17 
i .  17 1.18 
1. ! h  1, 18 
1. 18 1. lir 

M. NO: 

1 .  17 

TESTED BY: 
L. h?. 

LAB SUP CHECK: 
1 , -- 
c:. 2. 

ENGRG CHECK: 

1 .  :7 1. 17 

"I r j  3 



GENERAL DATA SHEET 



I 

TEST 

,.;y c l e  !.ife at 2 5  

GENERAL DATA SHEET 
SPEC: ' PAR: 

-%i-Lad 7 C e l l  crr iup t  ,<,t*-li 5 ;szi 

ti Illt on 
MANUFACTURER: 

INSTRUMENTS: 

TEST NO: 
k. t : pn r t  3 u  

DATE: 
LU '>,-E. L ' ; f > j  

TEMP: RH: 

M. NO: 
v.:, -S113 

1.1. 15, 

h. 3. 
ENGRG CHECK: 

TESTEC BY: 

LAB SUP CHECK: 

b 
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GENERAL DATA SHEET 

LAB SUP CHECK: 

ENGRG CHECK: 

7 
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GENERAL DATA SHEET 
TEST I SPEC: I PAR: 

' I  . , .-. 
- r r i l f '  :..Lie ai: ;c - L  

CONDITIONING: 

INSTRUMENTS: 

I I I 

M. NO: 

TESTED BY: 

LAB SUP CHECK: 
L . !\,+. 

11. J a .  

ENGRG CHECK: 
7 .  



GENERAL DATA SHEET 

C v c l e  Life  at 5U.G 
TEST I SPEC: 1 PAR: 

I 

c LLL. 

boa :  i 5uy0  of d i sche ,  B O  m*iIl; Liscng:  I G y o  Lepth ,  40 min.  

,\Ji-Zad 5 C e l l  Graup, da ted  3. 5 A H  

r . .  - - 
MATERIAL: 

MANUFACTURER: 

INSTRUMENTS: 
ould National - 

C L L L N U M  tR 
4484 I 4542 1 4627 f 4714 

Lame as Gata Page 1 

XO.  

23 
2b 
31 
u 
3 3  

23 
28 
31 
32 
33 

LND OE CHAl<GX VbLTAGI:  

1.43 1.42 1.4L 1.42 1.4L 
1.42 1. 39 1.40 1.42 I .  43 
1-42 1.41 1 ,* -. 4u I .  4c 
1,- i& ' 1,42. 1.42 1. 42 
1.40 1. 41 1.4L 1. 41 1.43 

;NO '>E DISLHAHGL VOL'Ll tGE 

1. 16 1. 16 1. 17 1. 17 1 .  15 

1.21 1. 22 !. 21 1. zu 1.2u 
1. i L  I .  ZL 1. LZ 1 .  L2 1. L2 
1. 1'9 I .  LO . Lb 1. 14 1. zu 

1. 2t, 1. 18 1. ;& 1.22 1.21 

_- 
_-  
- 

- 

_-_ -I___- 

_ _  

TEST NO: 
A e Q O r t  3u 

DATE: 
LU Gcr. lYb3 

TEMP: RH: 

M. NO: 

TESTED BY: 
I;. M. 

LAB SUP CHECK: 

kI. 13. 
ENGRG CHECK: 

1. Id. 

I 
I 47y9 

Y 



TEST 

Cycle  l i f e  at 5U.C 

Same a8 Data Page I 

SPEC: PAR: 

- 

1 1 I 1 

TEST NO: 
ite9ort 3 0  

DATE: 
20 a c t .  1963 
TEMP: 

M. NO: 

TESTED BY: 

ENGRG CHECK: 
I. L. 

I 475y I 



GENERAL DATA SHEET 
TEST SPEC: PAR: TEST NO: 

Same as Cata Page 1 

C y c l e  1 ife at - 10% 
CONDITIONING: 

Chg:  llS% r,f dischg ,  SL' =in; LisL-kg:  I L I ~ ~  Ccpth. 40 m 1 ~ .  

Xi-Cad  10 C a l l  Gro:ip. ,<ated 3. 5 &i-i 
MANUFACTURER: 

So not o n c 
INSTRUMENTS: 

MAT E RIAL: 

L e u  J(j 
DATE: 

LU c:ct. 1463 
TEMP: RH: 

M. NO: 

TESTED BY: 

L'. k. 
LAB SUP CHECK: 

11. i5. 
ENGRG CHECK: 

11 

51 
52 
53 
54 
5 5  

- 7 3  
g 34 
r i  35 ~. 

1 .52 1. 52 .- i. I .  52 I. 5, 
1.49  1.49 1. 'i'j 1- scj 1 -  49 
1. 55 1.54 1. 5 5  5 5  
1.64 1. ill2 (I 7 L 6 5  
1 . 5 2  1. 62 1. 62 1. bZ 1. bL 
1.50 1. 5C! 1. 5U 1.5b ;b 
1. 5 1  1. 5 1  1. 51 1 .51  1- 51 

1. 59 1. bL, 1. 5 9  5 '  

I "  

' -, 



GENERAL DATA SHEET 

25 1.36 
26 1.3u 
27 I .  25 
35 1.27 
38 1 . 3 0  

INSTRUMENTS: 

~ 

1. 3b 
1. 30 
1. 26 
1. 2a 
1. 29 

Same a s  Lata P a g e  1 

1. 3k 
1.3u 
1. 26 
1.28 
A .  29 

L5 i. 5 3  L. 5 2  
26 1. 54 1. 53 
27 1. S b  1 .  56 
35 1. 56 1.56 
38 1. 54 1. 54 

i .  3b 1. -b 
1. 3b 1 .  3ij 
L a 2 6  1. Lb 
1.21 
1 .  L7 1. LY 

L 2 7  .t 

TESTED BY:  

I 

12 



GENERAL DATA SHEET 
TEST 

C y c l e  Life at -1b.C 
SPEC: PAR: 

Same a s  Data Page 1 

2YiS1 E, NUMBEL< 
c ZLL 4184 4L42 43L7 4414 

M. NO: 
V@ - 4 2-s 

TESTED BY: . 

E. k. 
LAB SUP CHECK: 

L 
ENGRG CHECK: 

rIc. 

617 
6 1 9 
A 20 
623 
627 
631 

7 8 3  
798 
80 1 

7 8b 

- 617 
619 
4 L d  
623 
6 27 
631 
7 80 

798 
8b 1 

-- 7 83 

I 449y L N D  OF L I I R H G L  V C I T A G E  

1. 54 1. 54 1 .54  1.  5 4  1 c 4  

1. 60 1. 59 1. BU 1 - ~'> (3 1 ,  hfi 
1. 54 1 ,  54 1. 5s 1 -  5 4  1 .  54 
1. 5 5  1 . 5 5  1. 56 ___ 1 -  5 5  1 55 
1. 54 1. 54 1 - 5 4  1 .  i 4  1 .  5 4  
1. 60 1. 5 9  1. 59 1 -  5 9  I ,  59 

- 1  . A  A. 5 2  1 , 5 1  1 51 
1.55 1. 55 1 55 I .  55 1 .  5.1 
I ,  54 1.54 -&-A 
1, 54  1. 54 1. 5 4  1.54 1: 5 4  

A .  53 1 K '  

~ 

-'>ID (LJ- ;-:-A. ai; 1 - V ' L ' J ~ ~  '1 L!GL 

i .  Lb 1.2& .-aw- I 27 1 . Z &  ?e? 
1.28 I .  25: . - - ~  1.28 1 .28  1.211 
1. 26 1. Lo 1. 26 1. 26 1. 26 
1. 27 1. L6 1. 26 1, 26 1. 26 
1.28 1.25 1.28 1. Zb 1 - 2 8  
1.29 1.23 1 .28  1. 2 b  1.28 
1. zc) 1. 2 j  1. L3 1.29  1 *L 
1.28 1. 28 I .  28 1.26 1. Lb 
1.28 I. 28 1 .AT- -_ 1.-28 1. 27 
i .  28 I .  27 I .  Lt5 I .  27 1 .  27 


